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Juvenile-onset inflammatory arthritis: a study of
adolescents’ beliefs about underlying cause
Lis Cordingley1, Tiffany Vracas2, Eileen Baildam3, Alice Chieng4,
Joyce Davidson5, Helen E. Foster6, Janet Gardner-Medwin5,
Lucy R. Wedderburn7, Wendy Thomson2,* and Kimme L. Hyrich2,*
Abstract
Objective. Patients’ beliefs regarding the cause of illness may influence treatment adherence and
long-term outcome. Little is known of adolescents’ beliefs regarding the cause of JIA. This study aims
to identify adolescents’ beliefs about the underlying cause of their arthritis at first presentation to the
paediatric rheumatology department.
Methods. One hundred and twenty-two adolescents aged 511 years participating in the larger prospect-
ive Childhood Arthritis Prospective Study, an inception cohort of childhood-onset inflammatory arthritis,
were asked to complete a questionnaire regarding underlying beliefs about their arthritis. The top-listed
causes were identified, and associations between beliefs and characteristics of the adolescents and their
arthritis were compared across the different causal beliefs.
Results. The most common causal beliefs were genetics (27.1%), the immune system (21.3%), accident
or injury (15.6%) and infection (13.1%). Association between causal beliefs and gender, disease duration,
International League Against Rheumatism subtype and source of referral was observed, although small
numbers prevented robust statistical comparisons.
Conclusion. This first report on adolescents’ beliefs about the cause of their juvenile arthritis found the
most common causal beliefs to be related to genes or the immune system. Brief assessments of ado-
lescents’ beliefs at presentation will enable providers to modify or adapt potentially unhelpful beliefs and
provide age-appropriate information regarding arthritis.
Key words: juvenile idiopathic arthritis, aetiology, illness beliefs, adolescents.
Introduction
JIA represents the most common inflammatory arthritis of
childhood. With an estimated prevalence of 10/10 000
children [1], JIA encompasses a heterogeneous group of
inflammatory arthritides with an onset before the age of 16
years and has no proven cause [2]. JIA has a large impact
on patients, both physically and psychologically. Issues
that affect the quality of life of a patient with JIA include
disability, growth and development abnormalities, ab-
sence from school and extra-curricular activities, identity
and body image crises, pain and loss of function [3, 4].
Complications include local joint dysfunction, abnormal
growth, anxiety due to unpredictable prognosis and
altered body image perception. JIA is not a benign dis-
ease, and up to one-third of patients do not achieve re-
mission, with many patients continuing to experience
symptoms from active disease and/or reduced function
1School of Community-Based Medicine, University of Manchester,
Manchester, UK, 2Arthritis Research UK Epidemiology Unit, University
of Manchester, Manchester, UK, 3Department of Paediatric
Rheumatology, Alder Hey Children’s Foundation NHS Trust, Liverpool,
UK, 4Department of Rheumatology, Royal Manchester Children’s
Hospital, Central Manchester University Hospitals Foundation NHS
Trust, Manchester, UK, 5Department of Paediatric Rheumatology,
Royal Hospital for Sick Children, Glasgow, Scotland, 6Musculoskeletal
Research Group, Institute Cellular Medicine, Newcastle University,
Newcastle upon Tyne, UK, 7Rheumatology Unit, Institute of Child
Health, UCL and Great Ormond Street Hospital NHS Trust,
London, UK.
Correspondence to: Kimme L. Hyrich, Arthritis Research UK
Epidemiology Unit, School of Translational Medicine, University of
Manchester, Manchester Academic Health Sciences Centre, Stopford
Building, Oxford Road, Manchester M13 9PT, UK.
E-mail: Kimme.hyrich@manchester.ac.uk
*Kimme L. Hyrich and Wendy Thomson contributed equally to the
study.
Submitted 1 March 2012; revised version accepted 4 July 2012.
! The Author 2012. Published by Oxford University Press on behalf of the British Society for Rheumatology.
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0), which permits unrestricted
non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
RHEUMATOLOGY
Rheumatology 2012;51:22392245
doi:10.1093/rheumatology/kes216
Advance Access publication 1 September 2012
C
L
IN
IC
A
L
S
C
IE
N
C
E
 at Periodicals D
ept on February 18, 2013
http://rheum
atology.oxfordjournals.org/
D
ow
nloaded from
 
throughout life [58]. In particular, a large proportion of
patients with JIA continue to have significant levels of
pain, despite treatment of their disease, and this is often
under-assessed [9].
The Self-Regulatory Model (also known as Leventhal’s
Common Sense Model) has shown how beliefs about
illness, its causes and its management can affect coping
and adherence to management plans (behaviours) of a
patient with a chronic disease [10, 11]. This model
shows that people who believe that their illness is
unable to be controlled or that the treatment has more
disadvantages than advantages have poorer coping stra-
tegies and are much less likely to adhere to treatment
regimens than those patients who believe there is a
clear benefit from their treatment. In RA, illness beliefs
have also been shown to contribute independently to
pain and disability, even when controlling for levels of dis-
ease activity [12, 13].
To date, little research has investigated the beliefs of
adolescents with JIA about the cause of their disease. A
study in 1983 [14] into the beliefs of children with JIA
about the nature of their illness and treatment found that
there was a significant difference in the way children (aged
711 years) and adolescents (aged 1217 years) think
about their JIA-related symptoms. They concluded that
age affects their causal beliefs, with older children more
likely to recognize their arthritis as a condition of internal
pathology. Other factors such as gender and socio-
economic status were not related to differences in
health beliefs.
By providing the patient with information that is targeted
to both the age and developmental stage of the patient,
the clinician is more likely to influence the beliefs of the
patient, thereby empowering adolescents with JIA to
exercise control over their disease and its management
[9]. It is therefore important to investigate how adoles-
cents perceive JIA and attribute its cause so that informa-
tion provided in the consultation is tailored to address
patients’ specific needs. This will result in more effective
management of paediatric illness [1517].
Few studies have specifically investigated adolescent
patients’ understanding of JIA, meaning that little is
known about how adolescents with JIA perceive the
cause of their illness. Using data from adolescents en-
rolled in the Childhood Arthritis Prospective Study
(CAPS), the aims of this analysis were to (i) describe the
beliefs about the causes of arthritis in a cohort of adoles-
cent (aged 1116 years) patients with recently diagnosed
inflammatory arthritis and (ii) compare the beliefs about
the cause held by adolescents of different ages and
gender and with different JIA disease subtypes and dis-
ease severity.
Methods
Study population
Participants were recruited as part of CAPS. Details of
the project, launched in 2001, have been described else-
where [18], but in brief, this is an ongoing prospective
multi-centre inception cohort study of new-onset inflam-
matory arthritis in children investigating the role of clinical,
environmental and genetic factors on outcome. Children/
adolescents with new inflammatory arthritis in one or more
joints persisting for at least 2 weeks are recruited from one
of five paediatric rheumatology centres in the UK.
Exclusion criteria include septic arthritis, haemarthrosis,
malignancy, history of traumatic injury to the joints and
connective tissue disease.
Data collection within CAPS
At the first visit, the rheumatologist performs a rheumato-
logical examination and completes a 100-mm physician
global assessment visual analogue scale (VAS). An
International League Against Rheumatism (ILAR) subtype
[2] is assigned if the suspected diagnosis is JIA. Within
3 months of the first visit, the parent(s) and child/adoles-
cent are interviewed by a rheumatology research nurse,
and the medical records are reviewed to extract informa-
tion on demographics, diagnosis, disease characteristics
including disease duration at first presentation, medical
history, medications and relevant blood tests. The
parent (or the child/adolescent where age appropriate)
completes a Childhood Health Assessment Questionnaire
(CHAQ) validated for use in the UK population [19], includ-
ing a 100-mm pain VAS and a 100-mm parent general
evaluation (PGE) VAS and the revised Illness Perception
Questionnaire (IPQ-R) [20, 21]. The latter form is com-
pleted by the parent for children aged <11 years and by
the child if aged511 years. A similar review is undertaken
annually for a minimum of 5 years.
The IPQ-R, introduced to CAPS in 2003, is a tool to
assess beliefs about illness and its causes. The IPQ-R
includes 26 questions to assess beliefs within five specific
domains. These are as follows: the causes of the illness,
the illness identity (the symptoms that the person associ-
ates with arthritis), chronicity (acute, chronic or cyclical),
the severity of the consequences of the illness and the
controllability of the illness. Causal beliefs are assessed
by selecting from a list of 18 possibilities, with the partici-
pants asked to select and rank up to three causes that
they consider the most important.
Analysis
This analysis was limited to adolescents aged 511 years
registered with CAPS before 30 April 2010 who completed
a baseline IPQ-R, and it focuses specifically on the ques-
tion regarding perceived causes of arthritis. Subjects are
given the option to select up to three causes but are
asked to rank these in order of importance. For the pur-
pose of analysis, where more than one cause was listed,
the highest-ranked (or first listed) cause was selected. The
causes of arthritis were grouped into one of six cate-
gories: genetics and immune system, accident or injury,
infection, lifestyle and behaviour, environmental expos-
ures (non-infectious) and chance/bad luck (Table 1).
Groups of causes were compared across the data set to
look for associations between demographic factors (age,
gender and ethnicity), source of referral and disease
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features (disease duration, arthritis diagnosis and disease
severity). Non-parametric statistics were used to analyse
continuous data (KruskallWallis test for comparing
medians). Categorical data were analysed using a 2
test or Fisher’s exact test where cell frequencies were
<5. Statistical significance was set at a P-value< 0.05.
Statistical analysis of the data was performed using
STATA version 10.1 (StataCorp, College Station, TX,
USA).
The study was approved by the North West Multicentre
Research Ethics Committee (02/8/104). Parent(s)/guard-
ians are asked to provide written consent, and adoles-
cents, if considered able, are asked to provide assent.
Results
Study population
Between April 2004 and April 2010, 287 adolescents aged
511 years were registered with CAPS. Of these, 147 had
a returned baseline IPQ-R recorded. Of these 147 re-
turned forms, 142 were completed by the adolescent
themselves. The other five were completed by the par-
ents, although it was not indicated why they were not
completed by the adolescents themselves. In 20 cases,
the final question regarding beliefs about cause was
omitted, leaving 122 patients for analysis. There were
no significant differences between those children with
and without a completed IPQ-R in terms of age at
presentation, gender, disease duration, ILAR subtype or
source of referral (see supplementary Table 1, available at
Rheumatology online).
The median age of the final cohort was 13.3 years with
an even distribution between the ages of 1115 years.
Three adolescents were 16 years old at the time of
IPQ-R form completion (Table 2). Fifty-eight per cent
were female. The two main sources of referral were ortho-
paedics and general paediatric clinics, with a smaller pro-
portion of children referred from either general practice or
other sources, including physiotherapy and ophthalmol-
ogy. The majority had a diagnosis of JIA (95%). The
median disease duration [interquartile range (IQR)] at
first presentation was 8.9 months (IQR: 4.2, 17.4), with
the majority completing the IPQ-R within the first month
of presentation [median: 1.1 months (IQR: 0.4, 1.9)].
Perceived beliefs about cause of arthritis
The most common beliefs held by the adolescents about
the underlying cause of arthritis were genetics (27.1%)
and the immune system (21.3%). These were followed
by accident or injury (15.6%) and infection (13.1%)
(Table 1). Less frequent or rare beliefs included behav-
iours such as smoking and alcohol. Very few adolescents
listed either exogenous exposures (other than infection) or
psychological factors (stress, worry, family worries or gen-
eral attitude) as the perceived cause.
Relationship between perceived cause and
demographic and disease features
The perceived causes were grouped into six categories
for analysis (Table 1). Small numbers prevented robust
statistical associations. Variations in causal beliefs were
not associated with age (Table 3). Female patients were
more likely to list genetics or the immune system as a
cause, whereas male patients were more likely to list ac-
cident or injury. The perceived cause also varied accord-
ing to the source of referral, and, in particular, participants
referred from orthopaedics were more likely to list acci-
dent or injury as their perceived cause. There were also
differences among the JIA subtypes. Those adolescents
with systemic arthritis listed either infection or genetics/
immune system exclusively as their perceived cause,
whereas accident or injury was most common among
adolescents with persistent oligoarthritis. Those with the
shortest disease duration were more likely to list infection
as their underlying cause. This final association reached
statistical significance. The perceived cause of arthritis did
not vary according to baseline disease severity as mea-
sured using joint counts, pain scores, CHAQ, physician
global score or parent general evaluation (Table 4).
Discussion
This article reported the first study of beliefs about the
cause of JIA in adolescents (aged 1116 years) at first
presentation to a rheumatologist and investigated whether
they are associated with a number of factors including
age, source of referral, gender, ethnicity, subtype and
severity. In rheumatology, the role of beliefs is now
TABLE 1 Adolescents’ perceived cause of inflammatory
arthritis
Perceived cause n (%)
Genetics or immune system 62 (50.8)
Runs in family 33 (27.1)
Getting older 3 (2.5)
Immune system in body 26 (21.3)
Accident or injury 19 (15.6)
Infection 16 (13.1)
Chance or bad luck 11 (9.0)
Environment and well-being 10 (8.2)
Diet or eating habits 2 (1.6)
Drinking alcohol 0 (0)
Smoking 0 (0)
Own behaviour 0 (0)
Doing too much 7 (5.7)
Poor health or bad medical care in past 1 (0.8)
Pollution or toxins in the environment 0 (0)
Psychological 4 (3.3)
Family problems, family worries 0 (0)
Stress or worry 2 (1.6)
Attitude about life 1 (0.8)
Feeling down, lonely, etc. 0 (0)
Type of person I am 1 (0.8)
Totals for the grouped category are given with values for
individual causes (where applicable) listed below.
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recognized as an important influence on behavioural
responses to diagnosis and treatment [22]. For example,
a belief that arthritis is caused by trauma may lead to re-
luctance to engage in physical activity.
In the current study, analysis of the categories of per-
ceived cause showed that the majority (50.8%) of partici-
pants believed that the cause of their JIA was their
genetics or immune system. This would be expected as
adolescents (aged 1116 years) should have reached the
formal operational phase of cognitive development that is
associated with a basic understanding of the pathophysi-
ology of disease [23]. It may also reflect their educational
experiences, as at this age, the national school curriculum
starts to include causes of disease in biology.
Age and ethnicity, albeit a limited distribution within the
sample, were not shown to have an impact on beliefs
about cause, whereas, of the investigated factors, there
appeared to be an association with gender and ILAR sub-
type, the latter just reaching statistical significance.
Patients with persistent oligoarthritis were more likely to
list accident or injury as a cause. Patients with systemic-
onset JIA were more likely to attribute their disease to an
infection, and patients with other subtypes, including
polyarthritis and PsA, believed their genetics and
immune system were to blame. It is plausible that these
beliefs develop in response to the presentation of disease
and the route of referral to paediatric rheumatology. It may
also reflect what has been told to them by other health
care professionals along their care pathway as initial in-
vestigations were being undertaken, perhaps to exclude
other diagnoses.
Similarly, those with an oligoarthritis, which could have
been attributed initially to an injury, may be more likely to
be referred in the first instance to orthopaedics. It was
also found that adolescents who believed injury was the
underlying cause had the longest time to referral, suggest-
ing that initially investigations for internal joint derange-
ment may have delayed referral to a rheumatologist. The
different journeys through the health care system appear
to result in the patients drawing their own conclusions
about what is causing their problems. Similarly, informa-
tion given to them at the start of their illness may make
such an impression that the adolescents may not be re-
ceptive to alter their current beliefs about cause. Patients
who believed that an infection was the cause of their arth-
ritis tended to report shorter symptom duration before
their initial rheumatology consultation. These patients
may have appeared systemically unwell at presentation
and, therefore, had been treated for infection while other
tests were carried out. Previous work from this cohort has
confirmed that children with systemic arthritis have the
shortest symptom duration at first presentation [24]. The
presenting complaint and the signs elicited by the practi-
tioner may have also pointed to more severe disease, re-
sulting in a more prompt referral to a specialist than would
be the case for patients presenting with more benign
symptoms.
Interestingly, no participants attributed their JIA to
smoking or alcohol consumption, even though significant
numbers of adolescents took part in such activities.
Likewise, no participants thought that their own behaviour
was an important causative factor. In part, this might be
explained by an increasing understanding of the patho-
logical basis of disease.
This is the first study to report on the beliefs of adoles-
cents about the cause of their arthritis. The findings are
useful in highlighting the importance of initial consultations
and sources of referral in influencing beliefs of adoles-
cents with arthritis. Professionals should be alert to the
importance of assessing beliefs during early consultations
and of providing tailored information about diagnosis and
treatment in ways that support the development of coher-
ent understanding of the condition. This should include
information about disease cause.
The subjects, enrolled from five tertiary referral centres
across the UK, represent the distribution of JIA across the
UK and, therefore, could be applied to the general popu-
lation of adolescents with JIA. However, the largely
Caucasian study population enrolled in this study may
limit the applicability of the results to non-Caucasian
populations. Furthermore, unfortunately, forms were only
TABLE 2 Baseline characteristics (n= 122)
Median (IQR)
or n (%)
Demographics
Age (years) 13.3 (12.014.6)
Female 71 (58.2)
Caucasiana 105 (86.1)
Source of referral
Orthopaedic surgeon 36 (29.5)
Paediatrician 40 (32.8)
General practice 17 (13.9)
Other 20 (16.4)
Missing 9 (7.4)
Disease features
JIA 116 (95)b
JIA subtype
Systemic arthritis 7 (5.7)
Oligoarthritis, persistent 47 (38.5)
Oligoarthritis extended 4 (3.3)
RF () polyarthritis 24 (19.7)
RF (+) polyarthritis 5 (4.1)
Enthesitis-related arthritis 11 (9.0)
PsA 10 (8.2)
Undifferentiated 8 (6.6)
Symptom duration at first
rheumatology visit, months
8.9 (4.217.4)
Symptom duration at completion
of IPQ-R, months
9.6 (5.418.8)
Physician global score, mm (0100) 31 (18, 49)
Pain score, mm (0100) 40 (10, 62)
CHAQ score (03) 0.63 (0.131.25)
Active joint count 2 (16)
Limited joint count 1 (13)
Parent general evaluation, mm (0100) 23 (750)
aEthnicity unknown in six children. bOther diagnoses: entero-
pathic arthritis (2), reactive arthritis (1), missing (3).
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available for 40% of the adolescent cohort, and, there-
fore, it is possible that further bias exists within the data
set. In part, a large number of missing forms will relate to
the temporary absence of a research nurse from two cen-
tres. As the IPQ-R is not a part of routine clinical care, this
questionnaire would therefore not have been completed
at first presentation. Therefore, the nature of the missing
data was likely to be random, as demonstrated by the lack
of significant differences between the two groups. The
small sample size of this study limited the power of the
study to find robust associations across the different
groups. Despite this, it remains the largest study reported
to date of illness belief in JIA.
A further limitation is the possibility that by giving pa-
tients a questionnaire, this can be seen in itself as an
intervention. By using IPQ-R, restrictions are placed on
the options a patient has for answering the questions.
Therefore, there is a risk that beliefs may be changed to
fit the questionnaire or that new beliefs are provided,
which the respondent had not previously thought of.
Finally, further study could also include simultaneous col-
lection of illness beliefs from the parent to see whether
these are largely shared with the child or if beliefs are
already independent at this stage.
As the aetiology of childhood-onset arthritis remains
unclear, health care professionals are faced with a chal-
lenge when communicating with young patients and their
parents about disease cause and disease prognosis. This
is particularly important in relation to future management
and self-care strategies. It is known that illness beliefs
affect both adjustment and coping responses [12, 25]. A
belief that physical trauma caused JIA may lead parents
TABLE 3 Association between beliefs about cause of arthritis and demographic and disease features
Genetics
and immune
system
Accident or
injury Infection
Chance or
bad luck
Environment
and well-being Psychological P
n 62 (50.8) 19 (15.6) 16 (13.1) 11 (9.0) 10 (8.2) 4 (3.3)
Age (years) 13.2 (12.014.3) 13.9 (12.114.9) 13.9 (12.115.2) 14.0 (13.215.1) 13.4 (13.013.9) 12.4 (11.813.0) 0.31
Female 40 (56.3) 7 (9.9) 8 (11.3) 7 (9.9) 5 (7.0) 4 (5.6) 0.14
Male 22 (43.1) 12 (23.5) 8 (15.7) 4 (7.8) 5 (10.0) 0
Caucasian 52 (49.5) 16 (15.2) 16 (15.2) 8 (7.6) 10 (9.5) 3 (2.9) 0.38
Other ethnicity 6 (55) 2 (18) 0 2 (18) 0 1 (9)
Source of referral 0.67
General practice 8 (47.1) 1 (5.9) 2 (11.8) 4 (23.5) 1 (5.9) 1 (5.9)
Orthopaedic surgery 20 (55.6) 8 (22.2) 2 (5.6) 2 (5.6) 3 (8.3) 1 (2.8)
Paediatrics 20 (50) 5 (12.5) 7 (17.5) 3 (7.5) 4 (10) 1 (2.5)
Other 10 (50) 4 (20) 3 (15) 1 (5) 1 (5) 1 (5)
Symptom duration, months 9.9 (5.319.7) 13.6 (6.042.4) 2.3 (1.07.2) 10.0 (5.417.4) 7.7 (4.511.0) 5.3 (2.710.8) 0.004
Arthritis diagnosis 0.04
Systemic 3 (42.9) 0 4 (57.1) 0 0 0
Oligoarthritis persistent 21 (44.7) 13 (27.7) 2 (4.3) 5 (10.6) 5 (10.6) 1 (2.1)
Oligoarthritis extended 2 (50) 0 2 (50) 0 0 0
Polyarthritis RF 11 (45.8) 4 (16.7) 2 (8.3) 3 (12.5) 1 (4.2) 3 (12.5)
Polyarthritis RF+ 4 (80) 1 (20) 0 0 0 0
Enthesitis-related arthritis 4 (36.4) 1 (9.1) 2 (18.2) 1 (9.1) 3 (27.3) 0
PsA 9 (90) 0 0 1 (10) 0 0
Undifferentiated 4 (50) 0 2 (25) 1 (12.5) 1 (12.5) 0
Other arthritis/missing 4 (67) 0 2 (33) 0 0 0
All values are n (%) or median (IQR).
TABLE 4 Association between beliefs about cause of arthritis and disease severity
Disease feature
Genetics and
immune system
Accident
or injury Infection
Chance or
bad luck
Environment
and well-being Psychological P
n 62 (50.8) 19 (15.6) 16 (13.1) 11 (9.0) 10 (8.2) 4 (3.3)
Active joint count 2.5 (16) 1 (18) 2 (18) 1.5 (12) 2 (15) 3 (110) 0.39
Limited joint count 2 (15) 1 (13) 1 (02) 1 (12) 2 (13) 1 (18) 0.86
Global score (0100) 31 (1849) 34 (2549) 40 (3168) 16.5 (934) 25 (1530) 56 (5557) 0.05
CHAQ score (03) 0.63 (0.251.13) 0.50 (00.88) 0.81 (0.441.44) 0.25 (0.130.88) 1.13 (0.251.50) 1.1 (0.811.63) 0.26
Pain score (0100) 42 (1367) 32 (367) 32.5 (558) 40 (1262) 26 (2547) 47 (2264) 0.783
Parent general evaluation
(0100)
24 (1046) 16 (250) 20 (251) 30 (767) 31 (2859) 29 (1345) 0.76
All values are n (%) or median (IQR).
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and adolescents to restrict opportunities for physical ac-
tivity, thereby leading to further disability. It is therefore
crucial that information about cause and management is
presented in ways that enable families to adapt optimally
to the diagnosis.
In conclusion, this first report on adolescents’ beliefs
about the cause of their juvenile arthritis found the most
common causal beliefs to be related to genes or the
immune system. However, differences in beliefs were
found to be associated with different JIA subtypes and
routes of referral to rheumatology. It is important that
health care providers involved in the care of these patients
give age-appropriate information, and that the information
is useful and consistent. Brief assessments of adoles-
cents’ and parents’ beliefs will enable providers to
modify or adapt potentially unhelpful beliefs. Future re-
search will explore whether beliefs about causes of JIA
change over time or whether patients maintain beliefs
based on the first information that they receive.
Rheumatology key messages
. Beliefs of adolescents regarding cause of arthritis
are varied.
. Beliefs of adolescents regarding the cause of their
arthritis differ according to the subtype of their
arthritis.
. Adolescents’ beliefs about their arthritis are related
to types of physician seen before rheumatology.
Funding: The study was funded by Arthritis Research UK
(ARUK 17552).
Disclosure statement. The authors have declared no con-
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Online.
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